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(54) PIEZOELECTRIC ACTUATOR, HEAD SUPPORTING MECHANISM USING IT, AND MAGNETIC DISK DEVICE EMPLOYING 
SUCH MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce capacitance and to simplify 
manufacturing by generating oscillation through the mutual elongation and 
contraction of two longitudinally parallel displacement generating parts. 
SOLUTION: In the case where a piezoelectric actuator is made from a 
piezoelectric material, where displacement generating parts 8, 9 are held 
between electrodes 4, 6 and 5, 7, in the thickness direction of which a 
polarization processing is carried out, and where a voltage is applied with 
the electrodes 6, 7 as minus electrodes or ground, and with the electrodes 
4, 5 as plus electrodes, the polarization direction is in the directions of the 
arrow 10, 11. By utilizing the contraction or elongation in both directions, an 
oscillation movement can be generated. Being a single layer structure, it 
can reduce the capacitance, enabling the operation with a small capacity 
driving circuit, and improving the response characteristics through a small 
time constant In addition, the thickness per layer can be increased, 
reducing risk such as polarization collapse, dielectric breakdown and 
migration. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostrictive actuator characterized by generating rocking movement when it has the two displacement 
generating sections parallel to the longitudinal direction and said displacement generating section expands and contracts mutually 
in a tabular monolayer electrostrictive actuator. 

[Claim 2] The electrostrictive actuator characterized by using the D31 mode in an electrostrictive actuator according to claim 1. 
[Claim 3] The head support device characterized by positioning the direction of head tracking of a slider by joining the 
electrostrictive actuator of a publication to claims 1 and 2 in said suspension, and operating said electrostrictive actuator in the 
head support device which consists of the suspension which supports informational writing, the head which performs read-out. 
the slider which supports said head, and said slider. 

[Claim 4] The magnetic disk drive characterized by having a head support device according to claim 3 in the magnetic disk drive 
which has the head support device which supports informational writing, the head which performs read-out and said head at the 
disk which records information, and said disk. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic disk drive using the head support device and it which used an 

electrostrictive actuator and rt 

[0002] 

[Description of the Prior Art] Conventionally, there is JP.9-73746.A as a well-known technique concerning the minute positioning 
device of the head using this kind of electrostrictive actuator. 

[0003] The jogging electrostrictive actuator used for the two-step positioning device given in JP ; 9-73746A Are almost parallel to 
the 1st and the 2nd piezo-electric thin film, and list which are prepared mutual almost in parallel on one field of a load I beam I at 
the longitudinal direction mutually to the longitudinal .direction on the field of another side of said load beam. It has structure 
equipped with the 1st to 4th electrode pair for impressing an electrical potential difference in the thickness direction, 
respectively to the 3rd and 4th piezo-electric thin films prepared so that said 1st and 2nd piezo-electric thin films may be 
countered, respectively, and said the 1st to 4th piezo-electric thin film. Highly precise minute displacement is attained by giving a 
voltage signal to said the 1st to 4th electrode pair so that the said 1st and 3rd piezo-electric thin film, said 2nd, and 4th piezo- 
electric thin films may be in phase respectively, and it may expand and contract and the said 1st and 2nd piezo-electric thin film, 
said 3rd. and 4th piezo-electric thin films may expand and contract by opposition, respectively 
[0004] 

[Problem(s) to be Solved by the Invention] However, the following technical problems exist in the above-mentioned conventional 
technique. 

[0005] That is. since piezo-electric material is joined on the tabular load beam which does not carry out self-deformation, in 
order for piezo-electric material to expand and contract, and for an actuator to drive the jogging electrostrictive actuator used 
for the two-step positioning device given in JP.9-73746.A. the force into which a load beam is made to deform is needed. 
Therefore, although 0.3-micrometer variation rate of the head is carried out to the field inboard of a load beam, it is necessary to 
carry out the seal of approval of the high voltage of 50V. Moreover, since the piezo-electric material transformed on the field of 
the thin tabular load beam which does not carry out self-deformation is joined, when piezo-electric material expands and 
contracts, out-of^plane deformation like a deflection occurs according to the rigidity of the in-plane deformation of a load beam 
being very large compared with the rigidity of out-of-plane deformation. When the piezo-electric material itself carries out 
rocking movement of the purpose of this invention,, electrostatic capacity is small and it is easy to make it, and an 
electrostrictive actuator with the low danger of generating, such as polarization collapse, dielectric breakdown, and migration, can 
be offered, it can be made to solve the above-mentioned, problem and to operate in the small drive circuit of capacity, and 
responsibility is offering the two-step positioning device of a reliable magnetic disk drive well 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by this invention, the piezo-electric material 
itself offers the electrostrictive actuator using the D31 mode which carries out rocking deformation by the monolayer. Moreover, 
said electrostrictive actuator is used as a jogging actuator of the two-step positioning device of a magnetic disk drive 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to a drawing. 

[0008] Draw^_g_i expresses the electrostrictive actuator of the 1st example of this invention, and drawing 2 is drawing of an A- 

A'cross section of an electrostrictive actuator shown in drawing 1 . 

[0009] The whole is made from piezo-electric material, and drawing 1 and the electrostrictive actuator shown in 2 are roughly 
divided, and consists of moving part 2. the displacement generating sections 8 and 9, and a fixed part 3. A fixed part is a part by 
which it is joined to a holddown member and movement is restrained, and moving part is a part which exercises when the 
displacement generating section deforms. 

[0010] The displacement generating section is the part by which it was inserted into electrodes 4 and 6, and 5 and 7, and 
polarization processing was performed in the direction of board thickness, and the arrow heads 10 and 11 in drawing 2 express 
the sense of the polarization. 

[001 1] For example, when the seal of approval of the electrical potential difference is carried out having used a minus pole or a 
gland and electrodes 4 and 5 as the plus pole for electrodes 6 and 7. the sense of polarization comes to be shown in drawing 2 
L001 2] When the sense of the electric field when carrying out the seal of approval of the electrical potential difference to inter- 
electrode is in agreement with the sense of polarization after performing polarization processing, the displacement generating 
section is shrunken in the direction of board thickness at elongation and its field inboard. On the contrary, when the sense of the 
electric field when carrying out the seal of approval of the electrical potential difference to inter-electrode and the sense of 
polarization are reverse, the displacement generating section is shrunken in the direction of board thickness, and is extended to 
the field inboard. 

[0013] This electrostrictive actuator generates rocking movement by using the contraction or elongation of field inboard among 
these. 

[0014] When the amount of contractions of the field inboard of the displacement generating section 9 is larger than the amount 
of contractions of the field inboard of the displacement generating section 8. moving part 2 moves in the direction of a in drawin g 
I . When [ that J reverse, it moves in the direction of b. 
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[001 5] In this example, although the sense of polarization of the displacement generating sections 8 and 9 is the reverse sense, 
even when the sense of polarization is the same direction, if the sense of the electric field to add is changed, the same 
effectiveness can be acquired. 

[001 6] Although it becomes so small [ the area of electrostatic capacity of an electrode is small, and ] that there are few number 
of layerses and the thickness per layer is large, if thickness per layer is made small, since the variation rate per unit seal-of- 
approval electrical potential difference will become small, it is necessary to decide the thickness per layer in consideration of the 
variation rate per required unit seal-of-approval electrical potential difference. 

[001 7] Since this electrostrictive actuator is monolayer structure, it can make electrostatic capacity small. 

[001 8] If electrostatic capacity is small, since a current will also become small, it becomes possible to move in the small drive 

circuit of capacity. Moreover, since a time constant becomes small, a response characteristic also improves. 

[001 9] Furthermore, since it becomes possible to thicken thickness per layer, danger, such as polarization collapse, dielectric 

breakdown, and migration, can also be reduced. 

[0020] Drawing 3 explains the 2nd example of this invention. Drawing 3 expresses the suspension in which the electrostrictive 
actuator of said 1 st example was carried. 

[0021] The slider 16 with which the magnetic head 15 is carried is joined at the tip of the load beam 13. The moving part of an 
electrostrictive actuator 1 is joined by the top face, inferior surface of tongue, or vertical both sides of the back end of a load 
beam. The fixed part of an electrostrictive actuator is joined to the base-load beam 14. 

[0022] By making an electrostrictive actuator 1 drive, rocking movement of the whole load beam can be carried out, and a head 
can be positioned with high precision to a position. 

[0023] Moreover, since the electrostrictive actuator of the 1 st example is one apparatus, it is easy an assembly. Furthermore, ' 
since electrostatic capacity is small, it becomes possible to move in a cheap drive circuit. 
[0024] Drawing 4 explains the 3rd example of this invention. 

[0025] Although drawing 4 removes the top cover of a magnetic disk drive and it was made seen [ drawing 4 / contents ], it is a 
perspective view. 

[0026] The magnetic head 1 5 records information on a disk 1 8, or reads information from a disk, and is attached to the slider 1 6. 

A suspension 1 2 supports a slider and the carriage arm 1 9 is supporting the suspension. 

[0027] The suspension of said 2nd example is being used for a suspension. 

[0028] The suspension and the carriage arm are connected through the base plate 17. 

[0029] As a jogging actuator of a two-step positioning device, the electrostrictive actuator which a voice coil motor 20 makes 
rotate a carriage arm as a coarse adjustment actuator of a two-step positioning device and by which it is carried in the 
suspension carries out rocking movement of the suspension, and positions a head to the position on a disk. 
[0030] By carrying a jogging actuator, the positioning accuracy of a head positioning device improves and the further high 
recording density-ization of a magnetic disk drive is attained. 

[0031] Since the electrostrictive actuator is carried in the suspension, it can perform comparatively easily management of the 
signal line from a head, and a signal circuit. 

[0032] According to this invention, since the electrostrictive actuator of the 1 st example is used, an electrostrictive actuator can 
be moved in a cheap drive circuit, since danger, such as polarization collapse, dielectric breakdown, and migration, is also still 
lower, it is comparatively cheap and the magnetic disk drive of high recording density and high-reliability can be realized. 
[0033] 

[Effect of the Invention] According to this invention, electrostatic capacity is small, it is easy to make, and an electrostrictive 
actuator with little danger of migration, polarization collapse, and dielectric breakdown can be offered. Moreover, by using this 
electrostrictive actuator as a jogging actuator of the two-step positioning device of a magnetic disk drive, it is comparatively 
cheap, and is reliable and a magnetic disk drive with high recording density can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the 1 st example of this invention and is the perspective view of an electrostrictive actuator. 

[Drawing 2] It is drawing showing the cross-section structure of the electrostrictive actuator of the 1st example of this 

invention. 

[ Drawing 3 ] It is the 2nd example of this invention and is the perspective view of a suspension which carried the electrostrictive 
actuator. 

[Drawing 4] It is the 3rd example of this invention and is the perspective view of the whole magnetic disk drive which took the lid. 
[Description of Notations] 

1 — electrostrictive actuator and 2 — moving part 3 — fixed part 4 — electrodes, and 5 — an electrode, 6 — electrodes, 7 — 
electrodes, and 8 — a variation rate — the generating section and 9 — a variation rate — the generating section, the direction 
of 10 — polarization, the direction of 1 1 — polarization, and 12 — a suspension, 13 — load beam, 14 — base-load beam, and 15 
— the magnetic head. 16 — slider. 17 — base plate, and 18 a disk, 19 — carriage arm, and 20 — voice coil motor (VCM) 
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[Drawing 3] 




[Drawing 4] 
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